Endothelium-dependent relaxation is not uniformly impaired in chronic heart failure.
Abnormalities of vasomotor tone are characteristic of heart failure. This study was designed to assess the effects of chronic heart failure on endothelium-dependent relaxation in both large conduit arteries and small resistance vessels and to determine whether or not impaired nitric oxide (NO) production is involved. Segments of pulmonary artery (PA), abdominal aorta (AA), and small mesenteric artery (MA) were harvested from rats with heart failure resulting from coronary artery ligation and from sham-operated controls. Organ-bath experiments done in the presence of indomethacin to avoid the influence of vasodilatory prostanoids demonstrated that relaxation to acetylcholine (ACh) was impaired in the PA but not the AA or MA of the group with heart failure. Endothelium-independent relaxation to nitroglycerin was not significantly affected by the development of heart failure. Constriction to prostaglandin (PG) F(2alpha) was enhanced in PA but not in AA or MA segments. Preincubation with N(omega)-nitro-L-arginine (NNA) to inhibit the production of NO increased baseline force in vessels from all three beds, but the effect was greatest in the PA. Although relaxation to ACh was significantly diminished by NNA in the PA, it was not completely abolished. Furthermore, ACh-mediated relaxation in the presence of NAA was still impaired in the group with heart failure compared with the sham-operated control group. NNA had only mild effects on ACh-mediated relaxation in MA. These results demonstrate that (a) the mediators of endothelium-dependent relaxation may vary throughout the arterial circulation, (b) the contribution of NO to endothelium-dependent relaxation is substantial in PA and minimal in mesenteric resistance vessels, (c) endothelium-dependent relaxation is not uniformly impaired throughout the arterial bed by the development of heart failure, and (d) although a defect in NO production may account for enchanced vasoconstriction seen in response to PGF(2alpha), it does not account for the diminished vasodilatory response to ACh in this experimental model of heart failure.